For a proper evaluation of the physical environment of laboratory animals we should know the loudness ]evel (dB) and frequency (Hz) content of the noise in the animal house (Pfaff, 1974) . Physical measurements are necessary since comparison of the threshold curves of audibility shows that most of the sounds perceived by the human ear are inaudible for rodents and vice versa (Fig. 1) Wisner, 1967) and rat (curve b, see Gourevitch & Hack, 1966) with the frequency spectrum of radio music and speech (curve c), with noise from an air conditioner (curve d) and with 'white' noise (curve e, 500-16000 Hz, 70 dB). The dotted and ruled areas respectively indicate those parts of radio programmes and 'white' noise a rat can hear.
Sounds in the animal house usually come from 3 sources-technical devices (air conditioner etc.), work in the animal room, and the animals themselves. Measuring them should help to evaluate the danger of uncontrolled background noise to animals and experiments, and to define the properties of an artificial noise background.
MA TERIALS AND METHODS
The measurements were carried out in the laboratory animal centre at the Medical School in Hannover.
The animal rooms (3 X 5 m) were situated 10-30 m from important noise sources (ventilators of the air conditioner, cage-washing machine).
Radio music was played from 0700 till] 900 o'clock with an intensity of 65-70 dB. The loud speaker had a frequency range of 60-16000 Hz. The values obtained in these measurements may be regarded as representative for other animal houses if there are no strong noise sources near the animal rooms.
The device for recording loudness level and frequencies could measure frequencies in octave steps from 31 to 32000 Hz. It covered this range when the total loudness level was recorded but it also measured the intensity of sound at each octave band.
The measurements were made of:
technical noise, loudness level and frequency analysis;
round-the-clock recording of the loudness level in the animal room and analysis of frequency content of the sounds during work in the animal room; loudness level and frequency analysis of noise made by the animals themselves.
RESULTS AND DISCUSSION

Noisefrom the air conditioner
This was measured in the empty room with the radio switched off: the measurements were repeated 5 times. The noise from the air conditioner was very constant in its intensity and significant loudness levels occurred only at low frequencies (500 Hz). Fig. I gives a comparison of the frequency spectrum of the air conditioner with the threshold curve of the rat: the higher frequencies hardly reached the threshold of audibility of the animals and it may be assumed that no special protection from this noise is necessary.
Round-the-clock recording of the loudness level and analysis of the frequency content of the sounds during work in the animal room
The 24 h measurements were taken as recording of noise impulses so that the occurrance of noise pitches and their intensity could be detected. This approach seemed reasonable since a constant loudness level of dangerous intensity was not expected, and since it is noise pitches or changes in loudness level that may induce physiologic reactions in the animals by their signal character.
For this measurement we chose a day when the animal cages were not changed, so that relatively little noise was produced by work in the room: the results are summarized in Fig. 2 . They show a rather high incidence of noises of more than 90 dB, usually correlated with short-lasting staff activity in the animal room (Fig. 3) . The frequency analysis of the sounds during the work in the animal room (Fig. 4) revealed a great number of high-frequency impulses.
Because of a technical breakdown it was not possible to measure the octave from 16000 to 32000 Hz. The radio, playing at 70 dB, masked changes in the loudness level up to this value in the range of frequencies the loudspeaker could generate.
The importance of noise arising from work as a trigger for stress responses, or 'Zeitgeber', will be different for the various experimental purposes.
It is reasonable to suppose that the loudness level of impulses of high frequencies 
Loudness level and frequency analysis of noise made by animals themselves
These measurements were made at 2200 o'clock in a rat room, with the air conditioner switched off. A constant loudness level of less than 60 dB was recorded (Fig. 5 ). To sum up: the noise from the air conditioner can be regarded as harmless;
the loudness Jevel of higher frequencies reaches periodically values (90 dB, 8000 Hz) which might be hazardous for some experiments by triggering of an alarm reaction.
The usefulness of a constant artificial noise background to mask changes of the loudness level is limited by the acoustic peculiarities of rodents. When using a radio as an artificial background noise the occurrence of frequencies perceptible by rodents was relatively small. Line C in Fig. 1 represents the frequency spectrum of a radio program, giving an average of 10 frequency measurements of music and 10 of speech. The total dB value at the time of measuring was 80 dB. The dotted area is that part of the radio noise that a rat can perceive, and when we compare it with the number of noise impulses with different intensities presented in Figs 3 and 4, it seems that the radio program is only of very limited value in covering changes in noise level. For that purpose a 'white' noise would be more effective.
When a 'white' noise is used it is not known what effects are provoked in animals if a loudness level is chosen that covers the greatest part of noise impulses.
The lined area in Fig. 1 represents that part of a 'white' noise of 80 dB, 500-16000 Hz, that a rat can perceive.
An artificial background noise can only be a rough compromise because the available information about the effects of a constant background noise of different noise levels is too scarce to define any standards on noise in the animal house, and because the frequency capacity of most loudspeakers does not exceed 16000 Hz. From Fig. I, and remembering the great number of impulses of more than 70 dB at high frequencies (Fig. 3, 22 impulses 70 dBI min, 16000 Hz), we may say that an intensity of 70 dB and a frequency range up to 16000 Hz is a very poor compromise when we use a radio. Even at an intensity of 80 dB very little effect is obtained.
A 'white' noise of similar intensity and a frequency range of 500-16000 Hz would mask more of the unwanted noise impulses but its possible long-term effects on animals are not known.
When we aim at masking more noise peaks in the animal room, we must raise the loudness level of our artificial background.
By doing so we arrive at loudness levels that may well represent a true danger for animal and experiment, and that are not happily tolerated by man.
